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Abstract 

Internet usage is currently getting higher at this time. It can increase bandwidth 
requirements and a build-up of the gateway so that it can make in slow internet 
access. Load balance is a technique for distributing traffic loads on two or more 
connection lines in a balanced manner. Then, the traffic can run optimally, 
maximize throughput, reduce delay time and minimize overloading one of the 
connection lines. Some methods of applying the principle of load balance are 
ECMP, Static Route, Round Robin, Peer Connection Classifier (PCC). This paper 
offers a new way of load balance, namely Peer Classifier Robin (PCR), so Peer 
Classifier Robin (PCR) is a hybrid of the Peer Connection Classifier and Round 
Robin methods. The results showed that PCR is a modification of Peer 
Connection Classifier (PCC), and Round Robin (RR) can be a solution for load 
balancing because it can optimally minimize weaknesses in Peer Connection 
Classifier (PCC) and Round Robin (RR). The calculation of the Wireshark shows 
the PCR method can reduce latency (1.94 ms) and increase throughput (2.32 
Mbps) when accessing the internet. 

Keywords: Load balance, Peer connection classifier, Peer robin classifier, 
Round Robin. 
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1.  Introduction 

The internet is a global system of computer networks that are interconnected with 
one another by using the Internet Protocol Suite (Transmission Control Protocol / 
Internet Protocol) standard to serve users throughout the world. The development 
of the internet in the current global era is very rapid because users today are very 
dependent on the internet in solving their daily lives [1].  

The problem of companies or users usually found when accessing the internet 
is a spike in traffic due to unbalanced traffic loads, so the distribution of traffic load 
on the connection line is not balanced. It can impact on decreasing performance of 
company performance, such as slow information exchange, unstable application 
usage, and others [2]. Some of the solutions offered so far are applying the load 
balance method, so the traffic runs in a balanced and optimal manner. 

Load balance is a technique for distributing traffic loads on two or more 
connection lines in a balanced manner so that it can run optimally, maximize 
throughput, reduce delay time and minimize overloading one of the connection 
lines. Regular load balances are applied by users with two internet providers or 
commonly called ISPs. The condition is useful for optimizing traffic when 
accessing the internet. Load balance makes a load of traffic balanced on two 
different gateway paths [3, 4]. 

Several surveys work of the load balancing methods has been presented [5, 6]. 
Every survey was focusing on a distinctive point of view. Some points of view are 
energy requirements [7], distributed systems [8], cloud computing [9, 10], or cloud 
environments [11-13]. Generally, the selected techniques are compared with each 
other considering some important qualitative parameters such as fault-tolerant, 
throughput, energy consumption, heterogeneity, latency or delay time, overhead, 
packet delivery ratio, packet loss ratio, network lifetime, reliability, and scalability 
[5]. The load balancing technique has advantages and disadvantages in several 
parameters, respectively. Some of the methods are the Round Robin method, the 
Peer Connection Classifier, the Static route, Honey Bee algorithm [14], and Equal-
Cost Multi-Path (ECMP) [6, 15, 16], machine learning approach [17] or 
optimization techniques [18]. The paper efforts on analysing two load balancing 
techniques, namely the Round Robin method and the Peer Connection Classifier 
(PCC). The Round Robin algorithm serves packet requests sequentially based on 
queues [19]. The use of the Round Robin method is always not fixed and randomly 
based on browsing and downloading sessions [20]. It can affect to guaranteeing the 
relationship between the server and the client because the gateway used is not 
always the same when accessing the internet. As a result, when accessing the 
internet, it is possible that the internet feels slow when we browse several different 
websites at the same time [21, 22]. Whereas the PCC algorithm works based on 
packet traffic on the gateway path that is still interrelated so that the packet will be 
missed. PCC itself also occurs a high delay due to traffic congestion in one of the 
gateway lines. At the same time, the static route method is a method where the 
algorithm determines one IP range to be passed by a particular gateway [23, 24]. 

This study focused on two methods that are used by users, namely PCC and 
Round Robin. It will be tested and compared by the modified method, namely Peer 
Classifier Robin (PCR). PCR is a technique born from the modified PCC and 
Round Robin method. This PCR method is intended to occur in the process 
optimization in the implementation of the load balance principle. The testing 
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carried out in the Laboratory with QoS measurement parameters, such as Packet 
Loss, Delay Time, Throughput, and usage traffic using Wireshark. Quality of 
Service is used to measure the quality level of the internet or intranet TCP/IP 
network connections. 

Therefore, the paper analyses the PCC, Round Robin, and Peer Classifier Robin 
(PCR) methods aimed at testing and comparing the appropriate techniques to be 
applied in the agency network. Also, this article discusses providing a general 
description of optimizing load balance in internet usage. The application of the Peer 
Classifier Robin (PCR) method is expected to optimize the load balancing process 
in the implementation of internet-based communication. 

2. Load Balance 
Load balance is a technique to move or distribute traffic when accessing the internet 
on two connection lines, evenly load balance is a technique to run or distribute 
traffic when accessing the internet on two connection lines evenly. It aims to 
minimize overloading the connection lines, maximize the occurrence of 
throughput, and reduce the delay time in traffic usage. 

The load balance does not make the one connection on two providers so that it 
becomes flat. Still, load balance only distinguishes the gateway that traffic traverses 
when accessing the internet, so it is expected that there will be no build-up of traffic 
on the wrong path [19, 20]. 

Figure 1 is a load balancing process using several supporting equipment such 
as a server, router, internet provider. The router plays a role while implementing a 
method that has been configured in advance. The primary purpose of all existing 
load balancing methods is to distribute the load evenly on the connection path. 
When the load balance method receives a service request from the user, then the 
application will be forwarded to the main server. Usually, load balance methods 
can smartly determine which server has a lower load and faster response. It can 
even stop access to servers that are experiencing problems and only forward them 
to servers that can provide services. 

 
Fig. 1. Load balancing process. 

2.1. PCC (Per Connection Classifier)  
The PCC method is a load balance method that uses an algorithm where the 
relationship between server and client will be guaranteed because when accessing 
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the internet, traffic is passed to the same connection path if the data packet is still 
interrelated. Figure 2 shows the workings of the PCC method while makes several 
groups of connection traffic that pass through the router path so that the router will 
know the gateway path. Then, the path is passed at the beginning of the connection 
traffic, and the next packages that are still related to the connection will initially be 
passed on the same gateway too. 

  
 

 
Fig. 2. PCC algorithm process. 

The advantage of PCC is the relationship between client and server is intact 
because it always passes the same path. For example, when we access YouTube, if 
we use the Round Robin method, the IP is always changing, whereas if using PCC 
is not, it minimizes the lag when browsing or downloading [24].  

The PCC method is a more optimal load balance method because it can perform 
the function of sharing traffic loads become two ISP [25]. The weakness of this 
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method is when the load balance process runs. It prioritizes cache/history on certain 
ISP paths. This condition means there will be a build-up of paths on an ISP because 
the paths used by other ISPs are congested. 

Figure 3 shows this study uses a proxy router where the router functions to 
implement and test the PCC algorithm. There is also a server for monitoring to 
analyse traffic when implementing the PCC algorithm. Two ISP providers are 
where clients access the internet when carrying out load balances. And ten clients 
to test the PCC algorithm when the client accesses the internet. Figure 4 also shows 
a description of the PCC algorithm that occurs in the proxy router. 

 
Fig. 3. Algorithm diagram network of PCC. 

Fig. 4. Algorithm configuration of PCC. 
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2.2. Round Robin (RR) 
Round Robin method, or commonly called Round Robin, is a method on load 
balance using the algorithm. Round Robin forms a particular series, which will be 
used as a queue system in the mangle rule that will be formed [4, 26]. The Round 
Robin algorithm focuses on justice. Robin Round uses the ring as a queue for 
storing packets. Each packet in the queue has the same execution time and will be 
executed alternately. If the packet cannot be completed in turn, the packet will be 
saved back to the queue, waiting for the next turn. The advantage of the RR 
algorithm is that each job will be carried out alternately, and they do not have to 
wait for the previous one to be completed. But if the packet load is large, then the 
Round Robin will take a long time to complete all the work. The Round Robin 
disadvantage is that the largest packet takes a long time to complete [27]. 

Figure 5 is an algorithm and process from the Round Robin method by 
distributing traffic loads evenly on two connection lines when traffic usage traffic 
occurs. Round Robin also divides the load evenly and turns by using the gateway 
simultaneously. Round Robin can be used as a backup connection if one of the 
connections down the algorithm has been designed to do auto-failover. Round 
Robin also divides the load evenly and turns by using the gateway simultaneously. 
The advantage of it is when the Round Robin method is busy. The Round Robin 
algorithm will distribute the load evenly on the two connection lines. Still, with a 
path that is not always the same, this is a weakness of the Round Robin method 
because when the connection between the server and the client is not still the same, 
then when browsing, downloading, or streaming can lag [28-30]. 

 
 

 
Fig. 5. The methods of round robin algorithm. 

Round Robin method is a load balance method whose function is almost the 
same as the PCC method, which divides the load of both ISPs so that traffic is more 
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optimal. However, it does not care about the destination, whether it passes the same 
or different route from the previous route. Round Robin will still divide the queue 
equally between the two ISP lines; consequently, when we access the internet for 
destination needs similar to before, the path does not use cache history. As a result, 
the IP is always changing so that traffic is not optimal if we play the game or open 
YouTube; there is the term buffering or lag that will happen. 

Figure 6 shows the Round Robin method also uses a proxy router where the 
router functions to implement Round Robin algorithm testing and 
implementation. Figure 7 shows the Round Robin method also uses a proxy 
router where the router functions to perform Round Robin algorithm testing. 
There is also a server for monitoring to analyse traffic when implementing the 
Round Robin algorithm. Two ISP Providers are where clients access the internet 
when carrying out load balances. There are also ten clients to test the Round 
Robin algorithm when the client accesses the internet.  

 
Fig. 6. Round Robin algorithm network diagram. 

Fig. 7. Round Robin algorithm configuration. 
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3. Peer Classifier Robin (PCR) Design 
Peer Classifier Robin (PCR) is a method that was born from a hybrid Peer Classifier 
Connection and Round Robin method. By integrating both algorithms and slightly 
modifying the algorithm so that it is expected to be able to minimize weaknesses 
that exist in the Peer Connection Classifier (PCC) and the Round Robin methods. 

The main objective of PCR implementation is to minimize some weaknesses of 
the PCC and Round Robin methods and optimize several advantages of both. By 
using this method, it is expected that there will be no traffic congestion in one path 
and IP changes when accessing the internet. Thus, when accessing the internet, 
traffic will prioritize the cache of destination destinations, but if the route is full, 
then the traffic will move on the current path blank. 

Figure 8 shows the Peer Classifier Robin (PCR) method diagram network. 
There is also a server for monitoring to analyse traffic when implementing the Peer 
Classifier Connection algorithm. Two ISP Providers are where clients access the 
internet when carrying out load balances. There are also ten clients to test the 
proposed algorithm when the client accesses the internet. Figure 9 shows the 
configuration network of the Peer Classifier Robin (PCR) method. 

4. Results and Discussion 
Several testings are performed as the implementation of several network 
configurations. Each network configuration has 2 ISP providers, one proxy device, 
one switch device, one server, and ten clients. Three network configurations, 
namely: a PCC, a Round Robbin, and a PCR, have been designed, as shown in Figs. 
1-3, respectively. The discussion of each test is discussed below. 

Figures 10 and 11 show visual traffic were accessing the internet traffic conditions 
are not balanced between ISP1 and ISP2, traffic is more dominant at ISP2. 

 
Fig. 8. Diagram network of the Peer Classifier Robin algorithm. 
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Fig. 9. Configuration network of the peer classifier robin algorithm. 

 
(a) ISP 1. 

 
(b) ISP 2. 

Fig. 10. The traffic of PCC. 
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Figure 11 shows the traffic when accessing YouTube as many as three pieces 
and accessing streaming net tv as much as one gateway path, which is determined 
by an algorithm that is based on cache history that is still related. It means that the 
3 YouTube packets are passed through the ISP 2 line where we can see there is a 
build-up in the path, while the streaming net tv is passed through the ISP 1 line so 
that the traffic runs stable. However, the three YouTube pieces do not experience 
buffering because the relationship between the client and server is guaranteed 
because the packet is passed the same gateway path when the packet accessed is 
still interrelated so that the cache history is always stored in the gateway.  

 
Fig. 11. The use of PCC packets load balance algorithm. 

After that, the QoS calculation is done using the Wireshark application, which 
is carried out using the PCC method. The QoS parameters are calculated as packet 
loss, delay time, and throughput. Figure 12 shows the QoS parameters result. 

 
Fig. 12. The QoS parameters results of PCC. 
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Figure 13 shows that the Round Robin algorithm makes traffic run in balance on 
both gateway lines. But the problem is that each packet accessed is not always passed 
the same packet when accessing the internet even though the packet is interrelated. 
This results in the buffering of one of the accessed YouTube. The use of traffic is 
tested when accessing the internet to streaming sites, as can be seen in Fig. 14. 

 
(a) ISP 1. 

 
(b) ISP 2. 

Fig. 13. Traffic Round Robin. 

 
Fig. 14. The use of the Round Robin packet load balance algorithm. 
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The QoS parameters for the Round Robin network configuration are shown in 
Fig. 15. 

 
Fig. 15. The QoS parameters results of Round Robin.  

Finally, Fig. 16 shows the PCR performances. Based on those figures, the PCR 
algorithm runs in a balance between ISP 1 and ISP 2, but the determination of the 
gateway path is prioritized according to the packet. It is still interconnected when 
accessing the internet. The situation means that it can minimize buffering, but the 
packet can also run in a balanced manner on two gateway lines. The problem in this 
algorithm is still often a connection breakdown; the traffic above can be seen 
happening at ISP 2. The use of traffic is tested when accessing the internet to 
streaming sites, as can be seen in Fig. 17. 

 
(a) ISP 1 

 
(b) ISP 2 

Fig. 16. Traffic PCR 
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Fig. 17. Using the PCR packet load balance algorithm. 

Also, the QoS parameters for the PCR network configuration are shown 
in Fig. 18. 

 
Fig. 18. The QoS parameters results of PCR. 

Table 1 shows a calculation of QoS on packets that are running when a user 
accesses the internet. Measurements are made using a Wireshark application and 
calculations using the QoS pad formula generally. 

Table 1. QoS parameter calculations. 
Measurement 
Method 

Packet Loss 
(%) 

Delay Time  
(ms) 

Throughput 
(Mbps) 

PCC 0 5.64 1.65 
Round Robin 0 2.06 0.94 
PCR 0.05 1.94 2.32 
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The table shows the results of calculating the QoS parameter when the packet 
runs on each method. And each method has advantages and disadvantages of each 
based on QoS measurements during testing. In Fig. 19, it can also be seen as a 
comparison of the calculations of Wireshark three methods that have been tested in 
the form of diagrams. 

 
Fig. 19. Measurement chart of the load balance method. 

5. Conclusion 
Peer Classifier Robin (PCR) is a hybrid method from the Peer Connection Classifier 
and Round Robin methods. The PCR has the optimal method for implementing load 
balance, by reducing latency (1.94 ms) and increasing throughput (2.32 Mbps) when 
used in accessing the internet. Thus, the PCR method can minimize weaknesses in 
the Peer Connection Classifier and Round Robin methods.  
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